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Abstract of JP1 1025431 
PROBLEM TO BE SOLVED: To reduce a blot 
on reproducing sensitivity in weakening a 
magnetic field from a medium to be worked 
upon both sides of magnetism sensitive parts 
by making a space of a magnetic shield film 
between positions of electrode parts provided 
on both end parts of a magneto-resistance 
effect film in the longitudinal direction narrower 
than or the same as a space of a magnetic 
shield film between the magnetism sensitive 
parts. SOLUTION: The lower shield film 10 is 
formed on a substrate 5 and laminated with an 
organic resist film, and is then patterned with a 
prescribed shape in an area equivalent to a 
track width and is laminated with a lower 
magnetic gap forming insulation film 20, a soft 
magnetic film 30, a nonmagnetic 
electroconductive film 40 and a magneto- 
resistance effect film 50. Subsequently, after 
laminating an organic resist film, patterning it 
into a desired shape is performed. Then, a 
permanent magnet film 60 is laminated and 
processed to be a desired shape, and is then 
Nb/Au/Nb are laminated and processed to 
make an electrode 70. Subsequently, after 
laminating an upper magnetic gap forming 
insulation film 80, the insulation film 80 in its 
area equivalent to the track width is removed 
to form a prescribed step. In this MR head, the 
space of the magnetic shield film between the 
electrode part positions is narrower than that 
between the magnetism sensitive part 
positions by 0.1 &mu m. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]ln a magneto resistance effect type head arranged between magnetic shielding films 
of a couple characterized by comprising the following in which a magneto resistance effect 
element was estranged and provided in a laminating direction, A magneto resistance effect 
type reproduction head which an interval of a magnetic shielding film in said polar-zone 
position is narrower than an interval of a magnetic shielding film in a magnetic force sensor 
position, or is characterized by the same thing. 
A magneto resistance effect film. 

An electrode of a couple for sending current through said magneto resistance effect film. 
A means for impressing a transverse bias magnetic field to said magneto resistance effect film. 
A means for impressing a longitudinal bias magnetic field to said magneto resistance effect 
film. 

[Claim 2]lt has an electrode of a couple which supplies current to a magneto resistance effect 
film which consists of a non-magnetic layer which separates a two-layer magnetic layer and 
them at least, and the above-mentioned magneto resistance effect film, In a magneto 
resistance effect type head arranged between magnetic shielding films of a couple by which a 
magneto resistance effect element which obtains a resistance change was estranged and 
provided in a laminating direction according to a difference of direction of magnetization of the 
two above-mentioned magnetic layers, A magneto resistance effect type reproduction head 
which an interval of a magnetic shielding film in said polar-zone position is narrower than an 
interval of a magnetic shielding film in a magnetic force sensor position, or is characterized by 
the same thing. 

[Claim 3]a ratio of the interval Gse of a magnetic shielding film in the above-mentioned polar- 
zone position to the interval Gsc of a magnetic shielding film in a magnetic force sensor 
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position -- claim 1, wherein Gse/Gsc is 0.6 to 1, or a magneto resistance effect type 
reproduction head of 2. 

[Claim 4]A soft magnetism film, a nonmagnetic conducting film, and a magneto resistance 
effect film for transverse bias magnetic field impression provided by laminating on a substrate, 
A magneto resistance effect type reproduction head of claim 1 provided with an electrode of a 
couple provided on a permanent magnet film of a couple for longitudinal bias magnetic field 
impression provided in longitudinal direction both ends of said magneto resistance effect film, 
and a permanent magnet film of said couple. 

[Claim 5]ln contact with at least one layer in a magneto resistance effect film which consists of 
a non-magnetic layer which separates a two-layer magnetic layer and them at least, provide an 
antiferromagnetism film, and by magnetic switched connection with this antiferromagnetism 
film. A magneto resistance effect type reproduction head of claim 2 which one-way anisotropy 
is impressed to magnetization of the above-mentioned magnetic layer, and is further 
characterized by equipping longitudinal direction both ends of said magneto resistance effect 
film with a permanent magnet film of a couple for longitudinal bias magnetic field impression. 
[Claim 6]A record reproduction discrete type magnetic head comprising: 
An induction type thin film head for magnetic recording containing a coil which interlinks a 
magnetic pole of a couple, and a magnetic pole of this couple to a magnetic-circuit means to 
join together magnetically, and said magnetic circuit. 

Said magneto resistance effect type reproduction head according to any one of claims 1 to 5. 

[Claim 7]A magnetic recorder and reproducing device comprising: 
A magnetic recording medium. 

A driving means which drives relatively a head according to any one of claims 1 to 6, said 
magnetic recording medium, and said head. 

A record reproduction signal-processing meter connected to said head. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the magnetic recorder and reproducing device 
using the magneto resistance effect type reproduction head and it which started the playback 
head for reading an information signal in a magnetic recording medium, especially were 
improved. 
[0002] 

[Description of the Prior Art]The magnetic head for reproduction is asked for high sensitivity in 
connection with the densification of magnetic recording. As reproducing magnetic heads of 
high sensitivity, what is called a magneto resistance effect type head (MR head) is known. A 
magneto resistance effect type head detects the magnetic field from a recording medium as a 
resistance change of an element. Resistance of the conventional general magneto resistance 
effect type head is cos2theta as a function of the angle theta between magnetization and a 
current direction. It operates based on an anisotropic magneto resistance effect [ say / having 
an ingredient which changes proportionally ] (AMR). 

[0003]As a magneto resistance effect type head which operates by a principle different from an 
anisotropic magneto resistance effect on the other hand, Physical A two-layer magnetic layer 
is divided into the review (Physical Review) B, the 43rd volume, and 1297-1300 pages "giant 
magneto-resistance in a soft magnetism multilayer film" by a non-magnetic layer like a 
statement, The head of the structure of impressing the exchange bias magnetic field from an 
antiferromagnetism layer to one magnetic layer is known. In such a multilayer film, the 
resistance R is costheta as a function to the angle theta between magnetization of a two-layer 
magnetic layer. Having an ingredient which changes proportionally is shown in the above- 
mentioned paper, and it is calling such an effect giant magneto-resistance (GMR). It is known 
that the magneto resistance effect type head using such giant magneto-resistance of the 
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multilayer film shows large amount of magnetoresistance changes deltaR compared with the 
head using an anisotropic magneto resistance effect. 

[0004]Generally, in the AMR head and a GMR head, the structure which has arranged the 
shield film which consists of soft magnetic materials of high magnetic permeability before and 
after a magneto resistance effect film to a medium traveling direction is taken. This is for 
leading efficiently the signal magnetic field which flows into a magneto resistance effect film 
even to the end of a magneto resistance effect film, and making a magneto resistance effect 
film magnetize uniformly. The leak magnetic field from the adjoining bit is intercepted 
simultaneously. It is known that it is effective as a method of such a structure raising linear 
recording density and heightening a reproducing output. 

[0005]The section of the conventional MR head is shown in drawing 7 . The magneto 
resistance effect film (30, 40, 50) which formed the magnetic shielding layer 10 and the 
magnetic gap layer 20 which have uniform thickness on the substrate 5 in the conventional MR 
head, and was patterned on it, To the both ends, the electrode layer 70 and the permanent 
magnet 60 with larger thickness than a magneto resistance effect film are arranged. In order to 
form the magnetic shielding film 90 via the magnetic gap layer 80 of uniform thickness on it, 
the interval Gse of the magnetic shielding film in a polar-zone position has a structure larger 
than the interval Gsc of the magnetic shielding film in a magneto resistance effect film 
(magnetic force sensor) position. 
[0006] 

[Problem(s) to be Solved by the lnvention]ln this conventional technology, since the skirt of the 
sensitivity distribution of a track width direction was long, in reproduction with high track 
density, there was a problem that the cross talk from an adjacent track was large. When the 
strong magnetic field from a recording head was impressed to an MR head, the magnetized 
state of the permanent magnet film for longitudinal bias magnetic field impression provided in 
the longitudinal direction both ends of the magneto resistance effect film changed, and there 
was a problem that the output of an MR head became unstable. 

[0007]This invention operates stably and an object of this invention is to provide an MR head 

suitable for high track density moreover. 

[0008] 

[Means for Solving the Problem]The above-mentioned purpose is attained by making narrower 
than an interval of a magnetic shielding film in a magnetic force sensor position an interval of a 
magnetic shielding film in a polar-zone position provided in longitudinal direction both ends of a 
magneto resistance effect film, or supposing that it is the same. 

[0009]a ratio of the interval Gse of a magnetic shielding film [ in / here / the above-mentioned 
polar-zone position ] to the interval Gsc of a magnetic shielding film in a magnetic force sensor 
position - it is preferred that Gse/Gsc is 0.6 to 1 . 

http://www4.ipdl.inpit.go jp/cg^ 4/1/2008 



JP,1 1-025431 ,A [DETAILED DESCRIPTION] 



Page 3 of 6 



[0010]The magneto resistance effect type reproduction head of this invention can constitute a 
record reproduction discrete type magnetic head combining an induction type thin film head for 
magnetic recording. 

[001 1]As for a magnetic field from a recording medium and a magnetic field from a recording 
head which flow into an inside of a magnetic-shielding opening, the intensity becomes weaker, 
so that an interval of a magnetic shielding film is narrow. As mentioned above, since a 
magnetic field from a medium concerning both sides of a magnetic force sensor will become 
weaker if an interval of a magnetic shielding film in a polar-zone position is made narrower 
than before, a blot of reproduction sensitivity can be reduced and a cross talk from an adjacent 
track can be reduced. 

[0012]Since a magnetic field impressed to a permanent magnet film provided in longitudinal 
direction both ends of a magnetic force sensor also decreases, change of a magnetized state 
of a permanent magnet film by medium and a magnetic field from a recording head can be 
reduced, and the output stability of an MR head can be improved. 
[0013] 

[Embodiment of the lnvention]Hereafter, the example of this invention is described in detail. 
[0014](Example 1) The sectional view of the typical magneto resistance effect type head by 
this invention is shown in drawing 1 . After forming the 2-micrometer-thick lower part shield film 
(NiFe film) 10 on the substrate 5 and laminating an organic resist film, it patterned in the field 
which is mostly equivalent to the width of recording track so that the level difference of about 
65 nm might stick. Next, the insulator layer 20 for magnetic gap formation (AIO film) was 
formed, and it was processed so that thickness [ in / in the thickness in the field equivalent to 
the width of recording track / 85 nm and the other field ] might be set to 20 nm. The 20-nm- 
thick soft magnetism film (NiFeNb film) 30, the 10-nm-thick nonmagnetic conducting film (Ta 
film) 40, and the 20-nm-thick magneto resistance effect film (NiFe film) 50 were laminated. 
[0015]Next, after laminating an organic resist film, it patterned after desired shape. After 
laminating the 30-nm-thick permanent magnet film (CoCrPt film) 60 and processing desired 
shape, Nb/Au/Nb was laminated and processed and it was considered as the electrode 70. 
After laminating the 1 15-nm-thick insulator layer 80 for magnetic gap formation (AIO film), the 
insulator layer 80 equivalent to the both-sides portion of the width of recording track was 
removed so that the level difference of about 35 nm might stick in the field equivalent to the 
width of recording track. Furthermore, the 2-micrometer-thick upper shielding film (NiFe film) 
90 was laminated on it, desired shape was processed, and it was considered as the magnetic 
head. 

[0016]The interval [ of the MR head in this example ] Gse of the magnetic shielding film in a 
polar-zone position is 0.1 micrometer from the interval Gsc of the magnetic shielding film in a 
magnetic force sensor position. It is narrow and Gse/Gsc is the structure of 0.6. 
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[0017] Drawing 2 shows the sensitivity distribution of a track width direction of a head (b) 
conventionally the head (a) of this example and the interval of the magnetic shielding film in a 
polar-zone position are conventionally larger than the interval of the magnetic shielding film in 
a magnetic force sensor position 80 nm. The reproducing output was measured moving the 
medium recorded on the field narrower than the width of recording track of a head to a track 
width direction. As shown in a figure, the head (a) of this invention was able to reduce a spread 
of the skirt in sensitivity distribution compared with the head (b) conventionally. Heads are 
actually an end of the next medium, and 0.3 micrometer. As a result of reproducing at the time 
of the overlapping off-track, the crosstalk quantity of the head (a) decreased by about 8 dB 
from (b). 

[0018]Some ratios of the interval Gse of the magnetic shielding film in a polar-zone position to 
the interval Gsc of the magnetic shielding film in a magnetic force sensor position and MR 
heads from which Gse/Gsc differs are produced, and the result of having measured each 
crosstalk quantity on the above-mentioned conditions is shown in drawing 3 . Crosstalk quantity 
decreased, and when Gse/Gsc was 1-0.6, compared with the head (Gse/Gsc=1.3), crosstalk 
quantity decreased by 6.5-8 dB conventionally, so that Gse/Gsc was small. At this example, it 
is the limit of thin-film-izing of an insulator layer to Gse/Gsc 0.6 It was difficult to carry out the 
following. 

[0019]ln the head of this example, it has checked conventionally that the output operated 
stably from the head, without a reproducing output declining, even after the magnetic field from 
a recording head was impressed to the MR head. 

[0020](Example 2) The sectional view of the magnetic head applied to the giant magneto- 
resistance type head is shown in drawing 4 as another example by this invention. In production 
of this head, the lower part shield film (NiFe film) 10 and the insulator layer 20 for magnetic 
gap formation (AIO film) were formed like Example 1 on the substrate 5, and what laminated 
NiFe/Co, Cu, CoFe, and FeMn one by one was used as the giant magneto-resistance film 100. 
Next, after laminating an organic resist film, it patterns after desired shape, and it is a 
permanent magnet film further. (CoCrPt film) After laminating 60 and processing desired 
shape, Nb/Au/ Nb was laminated and processed and it was considered as the electrode 70. 
The insulator layer 80 for magnetic gap formation (AIO film) was formed so that the same level 
difference as Example 1 might stick. Furthermore, the 2-micrometer-thick upper shielding film 
(NiFe film) 90 was laminated on it, desired shape was processed, and it was considered as the 
magnetic head. 

[0021]Also in the GMR head in this example, the interval Gse of the magnetic shielding film in 
a polar-zone position is narrower than the interval Gsc of the magnetic shielding film in a 
magnetic force sensor position, and Gse/Gsc is 0.6. 

[0022]The GMR head by this invention had few skirt spread [ in / compared with the 
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conventional GMR head of 1.3 / in Gse/Gsc / the sensitivity distribution of a track width 
direction ], and the crosstalk quantity by the measurement shown in Example 1 decreased by 
about 10 dB. 

[0023]lt has checked conventionally that the output operated stably from the head, without a 
reproducing output declining, even after the magnetic field from a recording head was 
impressed to the MR head at the GMR head of this invention. 

[0024](Example 3) The magneto resistance effect element of this invention was used for the 
head for reproduction, and the record reproduction discrete type magnetic head using a 
publicly known induction type thin film head as a head for record was produced conventionally. 
The perspective view which cut a part of record reproduction discrete type head by this 
example is shown in drawing 5. The sintered compact which uses AlO-TiC as the main 
ingredients was used as the substrate 5 for sliders. The lower part shield film 10 which 
provided the level difference by the method shown in said Example 1 , and the insulator layer 
for magnetic gap formation (AIO film) were produced. After laminating the soft magnetism film 
(NiFeNb film) 30, the nonmagnetic conducting film (Ta film) 40, the magneto resistance effect 
film (NiFe film) 50, and an organic resist film moreover, it patterned after desired shape. After 
laminating the permanent magnet film (CoCrPt film) and processing desired shape, 
Nb/Au/Nb70 was laminated and processed and it was considered as the electrode. The 
magnetic gap formation film (AIO film) and the magnetic shielding film (NiFe film) 90 which 
furthermore provided the same level difference as said Example 1 on it were formed. The 
above portion works as a playback head. 

[0025]Next, after forming the insulator layer which consists of 3-micrometer-thick AIO as a 
head for magnetic recording, the induction type thin film head which consists of the lower 
magnetic pole 110, the upper magnetic pole 120, and the coil 130 was formed. 3.0 
micrometers of thickness formed in the lower magnetic pole 110 and the upper magnetic pole 
120 by sputtering process The nickel-20at% Fe alloy was used. AIO of 0.2 micrometer of 
thickness formed by sputtering process was used for the gap between the lower magnetic pole 
110 and the upper magnetic pole 120. Cu of 3.0 micrometers of thickness was used for the coil 
130. It joined together magnetically, and the lower magnetic pole 110 and the upper magnetic 
pole 120 constituted the magnetic circuit, and have interlinked the coil 130 to the magnetic 
circuit. 

[0026]The record reproduction discrete type magnetic head by this invention also had few skirt 
spread in the sensitivity distribution of a track width direction compared with the conventional 
head, and the crosstalk quantity by the measurement shown in Example 1 decreased by about 
8dB. 

[0027](Example 4) The magnetic disk drive was produced using the magnetic head by this 
invention described in said Example 3. The outline of the structure of a magnetic disk drive is 
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shown in drawing 6 . 

[0028]The material which consists of a Co-nickel-Pt-Ta system alloy of the residual magnetic 
flux density 0.75T was used for the magnetic recording medium 140. The magnetic recording 
medium 140 is rotated by the actuator 150. As for the width of recording track of the recording 
head of the magnetic head 160, the width of recording track of 2 micrometers and a playback 
head is 1.5 micrometers. It carried out. The magnetic head 160 is rotated by the actuator 170, 
and can choose the track on the magnetic recording medium 140. The record reproduction 
signal by the magnetic head 160 is processed by the record reproduction signal-processing 
system 180. 

[0029]Since the magnetoresistance head used for the magnetic head 160 has a small cross 
talk from an adjacent track and its output is also more stable than the magnetoresistance head 
of the conventional structure, it can also produce a magnetic disk drive with the still narrower 
width of recording track and high storage density. 
[0030] 

[Effect of the lnvention]Since the magnetic field impressed to the width-of-recording-track both 
ends of the magnetic force sensor in a magneto resistance effect type reproduction head 
decreases according to this invention, a blot of the reproduction sensitivity of a track width 
direction can be reduced, and the cross talk from an adjacent track can be reduced. The 
magneto resistance effect type reproduction head which has a stable reproducing output can 
be obtained. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the magneto resistance effect type head by this invention. 
[Drawing 2]The figure showing the sensitivity distribution of the track width direction in a head 
the head by this invention, and conventionally. 

[Drawing 3] the ratio of the shielding space Gse in a polar-zone position to the shielding space 
Gsc in a magnetic force sensor position - the figure showing the relation of a crossed rack 
amount with Gse/Gsc. 

[Drawing 4] The sectional view of the giant magneto-resistance type head by this invention. 
[Drawing 5] The perspective view showing the structure of a record reproduction discrete type 
magnetic head using the magnetic resistance effect type head of this invention. 
[Drawing 6] The outline of the recording and reproducing device by this invention. 
[Drawing 7] The sectional view of the conventional magneto resistance effect type head. 
[Description of Notations] 

5 — A substrate, 10 - A lower part shield film, 20 - The insulator layer for lower magnetic gap 
formation, 30 [ — Permanent magnet film, ] - A soft magnetism film, 40 - A nonmagnetic 
conducting film, 50 - A magneto resistance effect film, 60 70 » An electrode, 80 - The 
insulator layer for top magnetic gap formation, 90 — Upper shielding film, 100 [ — A coil, 140 / - 
A magnetic recording medium, 150 / - A magnetic-recording-medium actuator, 160 / - A 
magnetic head, 170 / — A magnetic head actuator, 180 / — Record reproduction signal- 
processing system. ] -- A giant magneto-resistance film, 1 10 — The lower magnetic pole for 
recording heads, 120 — The upper magnetic pole for recording heads, 130 
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